Angiotensin II regulates the synthesis of proinflammatory cytokines and chemokines in the kidney.
Emerging evidence suggests that angiotensin II (Ang II) is not only a vasoactive peptide, but also a true cytokine that regulates cell growth, inflammation and fibrosis. Many studies have demonstrated that this peptide plays an active role in the progression of renal injury. Some of Ang II-induced effects are mediated by the production of a large array of growth factors. The aim of this study was to investigate whether Ang II could regulate the expression of cytokines and chemokines in the kidney and its correlation with the Ang II-induced renal damage. The model of Ang II-induced renal damage was done by systemic Ang II infusion into normal rats (50 ng/kg/min; subcutaneous osmotic minipumps). In addition, the implication of Ang II was investigated in a model of immune complex nephritis in rats treated with the angiotensin converting enzyme (ACE) inhibitor quinapril. The mRNA expression was analyzed by RT-PCR and/or Northern blot, and protein levels by Western blot and/or immunohistochemistry. Rats infused with Ang II for 3 days caused elevated renal expression of tumor necrosis factor-alpha (TNF-alpha; gene and protein levels). TNF-alpha positive cells were observed in glomeruli (mainly in endothelial cells), tubules and vessels. In rats with immune complex nephritis, the renal overexpression of TNF-alpha was diminished by the ACE inhibitor quinapril. Systemic infusion of Ang II also increased renal synthesis of cytokines (interleukin-6, IL-6) and chemokines (monocyte chemoattractant protein-1; MCP-1) that were associated with elevated tissue levels of activated nuclear factor-kappaB (NF-kappaB) and the presence of inflammatory cell infiltration. Ang II in vivo increases TNF-alpha production in the kidney. Ang II also up-regulates other proinflammatory mediators, including IL-6, MCP-1 and NF-kappaB, coincidentally associated to the presence of glomerular and interstitial inflammatory cells in the kidney. All these data further strengthen the idea that Ang II plays an active role in the inflammatory response in renal diseases.